In the United States, ethnic minority status and low socioeconomic status both confer greater risk of premature birth. These sociodemographic factors also contribute to a greater risk of postpartum depression, as does giving birth prematurely. Considering the known adverse effects of postpartum depression on children's development, NICU-based mental health services for these high-risk mothers is an important public health intervention. Although counseling and educational interventions in the NICU have been shown to decrease maternal depressive symptoms, these interventions require parental presence on the unit. Mothers of both low socioeconomic and ethnic minority status face systemic barriers that may prevent them from visiting their infants, such as lack of paid leave, transportation, and childcare. We propose directions for future research with the aim of increasing access to services. Directions include brief individual therapy, telehealth, and increasing the psychosocial support skills of other health professionals. Potential barriers to implementation are discussed.
"weathering" hypothesis: that Black Americans' health is adversely impacted by cumulative exposure to social and economic disadvantage [4, 5] . Racial minorities in the US are also more likely to be of low SES than White individuals [6] . Poor socioeconomic conditions are associated with a greater likelihood of preterm birth, with a few clear factors emerging to explain this link: cigarette smoking, cocaine use, and physically demanding work conditions (e.g., require standing for long periods of time, cause cumulative fatigue, and follow shift or overnight scheduling patterns) [2, 7, 8] . Poverty often brings with it stressors such as overcrowded housing, intimate partner violence, stressful working conditions, unintended pregnancies, and limited social support to mitigate stressors [8] . Increased stressful life events and chronic stress also raise the risk of preterm birth [9] . Low SES and Black ethnicity have each been shown to increase one's risk of exposure to stressful life events [10] . Ethnic minority mothers who are of low SES are at a clear disadvantage in level of risk for premature birth.
Research suggests that adverse life events not only impact the potential for prematurity but also the risk of experiencing PPD. Guintivano et al. [11] found that multiple exposures to adverse life events was a significant predictor of PPD in a sample of minority and low-SES women, with these individuals being three times more likely to develop PPD than those not exposed to adverse events. Notably, 66.6% of the Guintivano et al. [11] sample had experienced at least one traumatic event.
Mothers of premature infants are nearly twice as likely to experience PPD than mothers of infants born at term [12] . Low-SES minority women who give birth prematurely are therefore highly vulnerable to PPD. This impacts children as well as mothers. Maternal depression in the postpartum period has been shown to increase a child's risk for developing internalizing symptoms and disorders (i.e., depression, anxiety), inadequate social skills and emotional regulation, insecure attachment, and linguistic and cognitive delays [13, 14] .
Maternal depression was a childhood experience included in the Adverse Childhood Experiences study, which showed the impact of childhood adversity on long-term health and psychological outcomes [15] . Addressing health and psychosocial disparities in the US is a large-scale venture. However, the promise of infant neuroplasticity and the high economic return of early investments underscore the importance of targeting families who are most vulnerable [16] .
Exposure to previous traumatic events has also been shown to be a predictor of postpartum posttraumatic stress (PPTS) in NICU mothers [17] , leaving low-SES minority women at increased risk of developing PPTS as well. Indeed, research shows significant rates of posttraumatic stress symptoms in samples of NICU mothers and fathers [18] . Fathers of premature infants have also been shown to have high rates of postnatal depression [19, 20] . Considering that the prevalence and intervention literature in perinatal and NICU-specific populations have primarily focused on PPD and on mothers, appropriately addressing PPTS and paternal mental health is beyond the scope of this paper. Barriers to care and directions for future research discussed below, however, may be applied to all perinatal mood and anxiety disorders (PMADs) and to any caregiver.
As highlighted here, low-SES ethnic minority women are uniquely vulnerable to preterm birth and to PPD. This paper seeks to address barriers that are most relevant to their socioeconomic disadvantage (as opposed to, for example, the burden of racism). For brevity, the remainder of this paper will therefore use the term "low-SES".
Current empirically supported interventions for NICU mothers
Although the body of research on NICU interventions addressing maternal depression remains limited, two primary approaches have been identified: counseling and educational interventions. According to a 2017 metaanalysis of NICU-based interventions to reduce maternal depression and anxiety, all studied through randomized controlled designs, cognitive behavioral therapy (CBT) interventions showed significant and lasting improvements in maternal depressive symptoms [21] . Generally, educational interventions were not found to have significant effects on maternal depression. However, the creating opportunities for parent empowerment (COPE) program and the family nurture intervention (FNI) did lead to reductions in maternal depression and anxiety at follow-up [22, 23] . These counseling and educational interventions are described below, followed by an examination of the barriers that may prevent low-SES families from benefitting from such services.
Counseling interventions
To address symptoms of posttraumatic stress disorder, anxiety, and depression in mothers of premature infants, Shaw et al. [24] conducted a randomized controlled trial to evaluate a 6-session counseling intervention. Mothers in the intervention group received treatment based on traumafocused CBT, which included psychoeducation, progressive muscle relaxation, cognitive restructuring, and writing of a trauma narrative. The intervention incorporated "infant redefinition" components designed to target potential negative perceptions of infants or the parental role. Mothers in the intervention group had significantly lower depression and posttraumatic stress scores than the control group, and this significant difference persisted at 6-month follow-up [25] .
Although few studies have examined the effectiveness of counseling interventions with parents in the NICU, several treatment approaches have proven effective in reducing or preventing symptoms of PPD in other settings. CBT has been successful as a prenatal preventive measure and as a postnatal treatment via individual and group therapy [26] . Interpersonal psychotherapy (IPT) for PPD has led to significant improvement in depressive symptoms and social adjustment for women completing a 12-week sequence of individual therapy [27] . In an 8-week IPT group, participants demonstrated significantly greater improvement in depression scores than those in the control group and showed continued improvement after 3 months [28] . Mindfulness-based cognitive therapy for perinatal depression, delivered across 4-8 sessions, has been effective in preventing prenatal depression [29] . Women identified as at-risk for PPD (i.e., those with depression histories) showed a significant improvement in depressive symptoms and lower relapse rates compared with those receiving "treatment as usual."
Educational interventions
Family-centered developmental care (FCDC) promotes the incorporation of parents as full, consistent members of the healthcare team [30] . This approach builds on the familycentered care model endorsed by the American Academy of Pediatrics [31] . As summarized by Craig et al., FCDC recommendations include parent participation in medical rounds and nursing shift change reports, provision of "comfort and security through consistency of their presence for their baby whenever possible" (p. S6), and frequent, prolonged skin-to-skin contact [32] . Within this model, interdisciplinary staff assist parents in understanding a baby's communication patterns and the importance of infant sleep. Parents are encouraged to create and maintain an environment with appropriate sensory exposure for the infant, to safeguard their infant's sleep, and to collaborate with NICU staff to minimize infant stress and pain. When implemented, FCDC has been shown to lower parental stress scores, shorten lengths of stay on the unit, and improve infant weight gain, infant brain development, and breastfeeding rates [33] [34] [35] [36] .
The COPE program, meeting the definition of FCDC, is based on the understanding that NICU parents experience high levels of stress and often lack knowledge of how to interact with their premature infants in a developmentally sensitive manner [33] . Without this understanding, parents are more vulnerable to developing misperceptions about infants' behaviors [37] . Such misperceptions may adversely affect maternal depression symptoms and patterns of dysfunctional parenting after discharge [38] . The COPE Program is an educational and behavioral approach that teaches parents about (1) the appearance and behaviors of premature babies, and (2) the positive impact they can have on their infant's care and development. Parents are also given instruction in meeting premature infants' needs and improving the quality of interaction with their child. The program consists of educational modules and behavioral assignments, delivered across four time-points via audiotape and written information in a private NICU room. Melnyk et al. [22] found that mothers in the COPE program experienced significantly less stress in the NICU, parents had a higher understanding of what to expect from their infants and the importance of their parental role, and infants experienced a decreased length of stay relative to a control group. Although there was no significant impact on maternal depressive symptoms during the NICU stay, mothers reported significantly fewer depressive and anxiety symptoms at 2 months' gestational age.
The FNI has also been shown to significantly decrease maternal depressive symptoms at follow-up [23] . This educational intervention is rooted in the idea that nurturing, dyadic interaction can mitigate the impact of prolonged separation on both mother and infant. Interventions are facilitated by former NICU nurses and are based on the findings of animal and human research that olfactory, sensorimotor, and nurturing activities are central to motherinfant relationship development [39] . Interventions include the daily exchange of mother and infant "scent cloths" and periods of sustained touch, speech, and eye contact, with adaptations for babies in isolettes. A 2016 randomized controlled trial showed that although there was no significant change in depressive or anxiety symptoms at enrollment, mothers in the FNI group showed significantly fewer depressive and anxiety symptoms at 4 months' corrected age compared with mothers receiving standard NICU care [23] .
Another emerging model of FCDC is the "Neonatal Intensive Parenting Unit" (NIPU), as proposed by Hall et al. [40] . They advise that parents should be active, integrated members of the care team. Within this model, healthy parent-infant relationships, staff-family relationships, and inter-staff relationships are all viewed as critical to the mental, physical, and emotional well-being of all persons on the unit. The vision for a successful NIPU involves FCDC, peer-to-peer and family support, mental health professionals, palliative and bereavement care, postdischarge follow-up, and staff education and support. Recommendations addressing parental vulnerability to mood disorders include provision of mental health screening of parents, therapeutic and educational parent groups, and counseling for at-risk parents on the unit.
Barriers to care for low-SES families
Counseling and educational interventions have shown promising results for the reduction of PPD, traumatic stress, and anxiety for mothers, as well as improved infant development and decreased length of NICU stay. These interventions, however, largely require parental presence on the unit. Systemic barriers may prevent low-SES mothers from visiting the NICU, precluding them from participating in such interventions. Many obstacles impose a financial strain on parents, with nonmedical direct costs to parents including lost wages, travel expenses, and childcare costs [8] . A study in Finland found that for a mean length of stay of 106 days, nonmedical direct costs to families incurred through loss of wages, traveling costs, and lodging accommodations amounted to €2,755 ($3,113.15 based on average exchange rates for 2003). Travel expenses accounted for 64% of this sum, lost wages 30%, and accommodations 6% [41] . Considering the prevalence of prematurity in low-SES populations (and ethnic minority populations in particular) and the increased risk for PPD, intervention development for NICU mothers must include careful consideration of these barriers. Whereas the current model of care privileges parental presence, future models must work within the limitations these mothers face.
Lack of paid family leave
In the US, the Family and Medical Leave Act (FMLA) protects a worker's right to leave with continued job security. The FMLA has no provision for paid leave, however, and it applies only to businesses with over 50 employees and employees who work a certain number of hours per year [42] . In 2016, 20% of low-income and 21% of part-time workers reported not having access to any family leave [43] . When unpaid leave is available, many cannot afford to take it. In 2012, more than 2.8 million people in the US declined to take family or medical leave due to financial circumstances [44] . These figures highlight the circumstances preventing low-SES families from being present in the NICU during their babies' hospitalization. The current state of family leave may translate into early morning or late night visits, if a parent is able to come at all. Infants born prematurely may require lengthy hospital stays, causing additional strain for parents who struggle to visit the unit. According to the data collected in 2009 and 2010 by the National Perinatal Information Center, the average length of NICU stay was 9.8 days for those born at 34-36 weeks' gestation, 20.3 days for those born at 32-33 weeks' gestation, and 46.2 days for those born at <32 weeks' gestation [45] .
Transportation
Transportation is a known barrier to healthcare access in the US, leading to delayed or missed appointments, most significantly for low-SES and uninsured individuals [46] . This barrier encompasses (1) limited access to a vehicle, (2) the prohibitive costs of gas, tolls, and parking, and (3) the excessive distance, inconvenience, or cost of public transportation. These findings may be extrapolated to the consideration of NICU access for low-SES families.
Medicaid beneficiaries are entitled to non-emergency medical transportation (NEMT), which covers the lowest cost and most efficient means of transportation for healthcare appointments. In providing NEMT, some states choose to employ a third-party firm for capitated transportation services, some offer NEMT through direct delivery (with transportation providers billing Medicaid), and others use a mix thereof in addition to public transportation vouchers [47] . Certain states limit the number of trips beneficiaries may take (e.g., two trips per month in Alabama), require a copay for each ride, or require prior approval [48] . The disparity in implementation of NEMT and conditions for use may be confusing and prohibitive for Medicaid beneficiaries. One may imagine this to be particularly true for an overwhelmed parent of a premature newborn.
Childcare
For parents with other children in the home, childcare may be a barrier to NICU visitation. Some low-SES families rely on friends/relatives for childcare, or two-parent households may stagger work schedules to allow for one parent to be home before and after school. Those without access to these options face the burden of the high cost of childcare, which may be prohibitive [49] . Indeed, Franck and Spencer found that in a London NICU, mothers visited less frequently if they had other children [50] . In a study evaluating barriers to pediatric specialty care in a community health center setting, Zuckerman et al. found that obtaining childcare was one of parents' most-cited logistical barriers (along with taking time off work and obtaining transportation) [51] . Study investigators found that families experiencing numerous barriers were at greatest risk for not following through with referrals. Low-SES NICU families may be similarly disadvantaged by multiple barriers, preventing them from being on the unit.
Maternal mental health
As stated previously, low-SES women who deliver prematurely are uniquely vulnerable to PPD because of (1) the association between multiple adverse life events and PPD, and (2) the increased likelihood of PPD when a baby is born prematurely. Yonkers et al. found that half of postpartum major depressive episodes begin prior to delivery [52] , indicating that this condition, which disproportionately affects low-SES women, may impact parental functioning prior to their arrival on the NICU. Considering that the symptoms of depression include diminished interest in activities, fatigue and loss of energy, hypersomnia, feelings of guilt, and diminished ability to think or focus, PPD may be a barrier to a mother's presence on the NICU and participation/engagement in the very interventions that may ameliorate such symptoms.
Although PPD is the focus of the present article, women experience a range of PMADs, including perinatal anxiety, perinatal obsessive-compulsive disorder, and perinatal posttraumatic stress disorder [53] . The manifestations of these disorders may also hinder parental visitation. For example, panic symptoms can lead to avoidance of triggering stimuli (e.g., the hospital setting), and obsessional thoughts about harming one's baby may engender selfisolation [54] . Prevalence rates of PMADs in low-SES mothers range from 25 to 40% [55] .
Directions for future research and practice
Current approaches to parent support and intervention in the NICU provide a foundation for considering the circumstances of the low-SES mother. Based on the efficacy of these models in reducing maternal depressive symptoms, adaptations of counseling interventions for low-SES parents should (1) directly target symptoms of depression, traumatic stress, and anxiety, and (2) incorporate education about infant behavior and the unique parental role to increase confidence, competence, and developmentally sensitive interaction. Future evaluation of interventions should assess not only immediate but also long-term effects on maternal depressive symptoms. As with the COPE Program, educational models may have a delayed impact on depressive symptoms or serve a preventative role. Directions for future research discussed here also provide a framework for addressing other PMADs in low-SES mothers and their partners.
Future research should evaluate brief (1-3 session) face-toface counseling interventions on the unit, which would be delivered by mental health professionals (e.g., psychologists, clinical social workers). Such brevity would mitigate the difficulties posed by unpaid family leave, transportation, childcare, and potential pre-existing PPD. Home-based intervention may offer another means of addressing these barriers for low-SES mothers. Longstanding programs such as the Olds Nurse-Family Partnership and Early Head Start offer in-home services for high-risk families that optimize child health and development and prevent child abuse and neglect, yet these home visiting curricula are not found to impact maternal depression. This might be addressed by incorporating an intervention such as listening visits into these preexisting programs. Listening visits is a two-part counseling intervention rooted in reflective listening and collaborative problem solving. It has been shown to significantly improve depression severity in samples of primarily ethnic minority and low-income women [56, 57] . However, the transportation costs and time investment of home-based approaches may strain institutional resources, as NICU parents may reside a significant distance from the hospital.
Increasing the psychosocial support skills of other health professionals may be a promising route for accessing low-SES NICU mothers at-risk for PPD. The US faces a shortage of mental health clinicians, with 4965 designated "mental health professional shortage areas" nationwide [58] . NICU environments may not have a full-time designated mental health professional. "Task shifting", a concept born out of global mental healthcare, entails the shifting of responsibility from highly trained, yet overburdened, professionals, to other allied providers for more efficient use of workforce capacity resources [59] . In healthcare settings, this involves increasing the mental health skills of other providers (e.g., nurses, physicians, occupational therapists, social workers, etc.). This approach may be a significant step towards equality of psychologically sensitive care for families of all socioeconomic brackets, as certain health professionals are always present on the unit. Improved stafffamily interactions may also increase parent visitation: Gonya and Nelin found that families' perceived level of communication with staff was significantly associated with the number of maternal visitation days [60] .
The vision of Hall et al. for a "Neonatal Intensive Parenting Unit", in which healthy parent-infant, staff-family, and inter-staff relationships sustain the mental, physical, and emotional well-being of all persons on the unit, includes a recommendation that mental health professionals train staff in symptom identification and counseling skills [40] . The recommendations outlined by Hall et al. for enhancing psychosocial support of NICU parents through staff education and support provide a roadmap for the development of such a curriculum [61] . Recommendations for staff education include teaching culturally sensitive communication skills, orienting to normal parent response to infant hospitalization, and providing information about PMADs in mothers and fathers (epidemiology, adverse effects on infant development and attachment, screening methods, and effective treatments for NICU parents). One such example is the incorporation of listening visits into the NICU setting. In a preliminary open-trial evaluation, most mothers receiving listening visits from a nurse-practitioner demonstrated clinically significant improvement in depressive symptoms [62] . Future research in this area should continue to evaluate the impact of staff psychosocial training on maternal depressive symptoms.
Another promising avenue for accessing low-SES mothers of premature infants is the adoption of telehealth, which includes telephone and internet-based mental health services [63] . Many aspects of the NICU-based interventions described above can be delivered remotely: psychoeducation, teaching of progressive muscle relaxation, cognitive restructuring, development of a trauma narrative, and instruction in infants' needs, behaviors, and appearance. The COPE program, which was carried out through pre-recorded audio and written information, may easily translate to web or app-based utilization. Technologies currently employed in NICU settings could be adapted for such purposes. In recent years, Web cameras, Skype, and FaceTime have allowed parents to remotely check on their hospitalized infants, hold virtual meetings with members of the care team, and receive video house calls after discharge [64, 65] . These virtual connections have focused on increased visual access for parents and increased communication between parents and the healthcare team (e.g., parent participation in rounds). To utilize such technologies for the delivery of preventive services for mothers vulnerable to PPD is a natural step.
Telephone-administered cognitive-behavioral therapy (T-CBT) for depression has been found to be as effective as face-to-face treatment delivery in randomized trials [66] . Indeed, a randomized controlled trial of T-CBT for PPD showed a significantly greater reduction of depressive symptoms in mothers assigned to the intervention group compared with those receiving standard care [67] . Other evidence-based treatments have been successful when administered by phone: Interpersonal Counseling (a variant of IPT) decreased depressive symptoms in women after miscarriage [68, 69] . At six sessions, this intervention was approximately half the length of most T-CBT protocols.
Andrews et al. found that across numerous studies, computerized CBT for depression appears equally beneficial to face-to-face treatment [70] . With a perinatal population, O'Mahen et al. found that a 12-session internetbased behavioral activation treatment for PPD, bolstered by weekly 20-30-min telephone support sessions, led to a significant decrease in depressive symptoms [71] This large effect size held at 6-month follow-up. Preventive mindfulness-based cognitive therapy for perinatal depression has been adapted for the web with promising results, including participant engagement, self-report of perceived benefits, and maintenance of minimal to mild depressive symptom severity while participating in the program [72] . The Text4Baby program, a public health initiative aimed at increasing healthy behaviors during pregnancy, has been successful in increasing healthy behaviors such as maternal influenza vaccination [73] . Globus et al. found that in a NICU setting, parents and nurses who engaged in daily SMS updates showed increased satisfaction with communication [74] . This text message-based model might augment telephone-or web-based treatments by providing reminders or educational messages pertaining to participants' premature infants. The potential for adaptation of these interventions for NICU mothers is promising.
Although these interventions hold potential, barriers to implementation must be considered. Training healthcare staff to provide psychosocial support may bring challenges related to professional boundaries and scopes of practice, professional "turf wars", and confidentiality [59] , as well as dual-relationship issues [62] . Implementation of trainings may also be complicated by the level of support from the institution (e.g., provision of sufficient paid time for continued education). Although telehealth has proven effective, its implementation has been hindered by difficulties with billing and reimbursement for clinicians [75] . Unique challenges include a lack of consistent, comprehensive reimbursement policies, both within and across state lines [59] , and privacy and confidentiality concerns [76] . While telehealth promises increased access to care, it does not guarantee patient engagement. Considering the previously described relationship between low-SES and ethnicity, racial/ethnic disparity in quality of care delivery is an important barrier to consider. Profit et al. [77] examined 134 California NICUs and discovered significant racial differences in quality of care delivery within and between NICUs.
Conclusions
Mothers of low SES experience high rates of preterm birth in the US, and ethnic minority mothers have the highest rates of prematurity in the country. These confounding demographics, along with the increased exposure to adverse life events with which they are associated, may leave women acutely vulnerable to PPD following a premature birth. A mother's diagnosis of PPD qualifies as an Adverse Childhood Experience and has been shown to negatively impact multiple aspects of children's mental and physical health across the lifespan. PPD is both preventable and treatable, yet interventions for NICU parents that successfully target depressive symptoms privilege maternal presence on the unit and may therefore neglect low-SES mothers, who often face significant barriers to visiting the hospital. Closing this gap will require careful adaptation of current models toward very brief and/or remotely-administered treatment via videoconference, telephone, internet, and text messaging. These adaptations should remain faithful to the twofold goal of directly targeting symptoms of maternal depression and educating mothers on infant behavior and the parental role.
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